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Description 

[0001] This application relates toa process of coloring 
hlgh-molecular-weight organic materials with organic 
stir-in pigments. 6 
[0002] In general, alter being mixed Into an aqueous 
or solve ntborne resh system, an organic pigment must 
be further dispersed prior to its final application in order 
to ensure that the organic pigment Is homogeneously 
dispersed in the resin system. This additional dispersion * 0 
step generally requires that the pigment be dispersed 
for a period of 2 to 48 hours using milling equipment, 
such as a vertical or horizontal bead mill or an attrrtor 
mill with milling media, such as glass beads or stainless 
steel balls. Since this additional dispersion step is both 
time-consuming and costly, the elimination of this step 
by using pigments that are adequately dispersed during 
a simple mixing step, without the need for the additional 
dispersing step, Is a great advantage. 
[0003] Pigments which are substantially homogene- 
ously dispersed In the high-rnolecuiar-welght organic 
material without the above-described additional disper- 
sion step are referred to as "stir-in pigments' In this ap- 
plication. 

[0004] it is generally known that "effect 0 pigments, & 
which often are relatively large particle size, platelet- 
shaped particles, are usually incorporated in coatings 
systems without an additional dispersion step. The ad- 
ditional dispersion step is avoided in order to prevent 
the breaking of the large platelet-shaped particles. 30 
[0005] In this application, the expression "effect pig- 
ment" means inorganic or organic pigments which show 
metallic, peartescent and/or silky-luster effects. Such ef- 
fect pigments are generally inorganic pigments such as 
metalltes, like aluminum, T10 2 -coated mica pigments, & 
platelet graphite and platelet molybdenum disulfide. 
Other effect pigments are prepared by coating a flaky 
crystalline lorm of a substrate with a small amount of a 
dyestuff or inorganic pigment, for example, a metal ox- 
ide coated mica. In addition, the effect pigments Include 
certain platelet-shaped organic pigments, such as plate- 
let copper phthaiocyanlne and those described in US 
5,084,573, US 5,095,122, and US 5,347,014. In each 
instance, such pigments are readily distinguished from 
conditioned organic pigments; especially by their parti- 45 
cle size and specific surface area. 
[0006] US 5,298,076 discloses the use of an uncon- 
ditioned carbazole dioxazine crude as a multicolored ef- 
fect pigment for use in a variety of applications, including 
as a stir-In pigment This publication does not suggest «> 
that a conditioned carbazole dioxazine pigment could 
be utilized as stir-in pigment. 

[0007] DE-A 2,202,143 discloses a process for the 
preparation of a special laked azo pigment which can 
be used as an easy to disperse pigment after a dry mill- 55 
ing step. 

[0008] A number of conditioning processes are known 
for the conditioning of organic pigments by diminution 



of the corresponding crude organic pigment. For exam- 
ple, milling and kneading In the presence of salt, or wet 
milling processes in the presence of appropriate addi- 
tives, are well-known conditioning processes tor organic 
pigments. However, it has not been disclosed that such 
conditioned organic pigments can be used as stir-In pig- 
ments. 

[0009] This invention relates to the surprising finding 
that a pigment which has excellent stir-In pigment prop- 
erties is prepared by wet-milling a pigment crude con- 
sisting of primary pigment particles with an average par- 
ticle size of from 3 to 35u/n to yield an organic stir-in 
pigment with an average particle size of 0.1 to 9pm. 
Since the organic stir-In pigments of this Invention are 
simply added and stirred into a suspension or solution 
of the hlgh-molecular-weight organic material, the In- 
ventive stir-in pigments avoid the costly energy and time 
consuming dispersion process that Is normally required 
to uniformly disperse pigments In a coating or ink sys- 
tem. 

[001 0] Subject of the Invention Is a process for color- 
ing a high-molecular-weight organic material, which 
comprises uniformly dispersing an effective pigmenting 
amount of a stir-in pigment in the high-molecular-weight 
organic material by stirring the stir-in pigment into a sus- 
pension or solution of the hlgh-molecular-weight mate- 
rial; wherein the stir-in pigment is a conditioned organic 
pigment with an average particle size In the range of 
from 0. 1 to 9um and a specific surface area ri the range 
of from 6 to 35 rr^/g, and wherein the organic pigment 
is prepared by wet-milling a pigment crude which has 
an average particle size of above 3um. Preferably, the 
stir-In pigment has a broad particle size distribution. The 
6tir-in pigments used in the present process are easily 
disperslble, show high opacity, high color strength, as 
well as excellent viscosity and gloss properties. 
In this application, the term ■stirring" is intended to have 
its usual meaning, but Is also Intended to include any 
low -sheer- force mixing step, such as shaking. 
[0011] In general, the stir-In pigments of the present 
invention are uniformly dispersed simply by mixing the 
stir-In pigment Into a solution or suspension of the hlgh- 
molecular-weight organic material. The mixing simply 
involves blending the stir-in pigment into a solution, sus- 
pension or powder of the h Igh-molecular-welght organic 
material until a uniform dispersion is achieved. The mix- 
ing is advantageously carried out by stirring the resulting 
pigmented suspension for from about 5 minutes to about 
3 hours, preferably for from 1 0 to 30 minutes, by stirring 
methods known In the art, for example with a disk or 
propeller stirrer. No other dispersion step is necessary 
to achieve a uniform dispersion of the pigment In the 
high-molecu lar-weight organ ic material . 
[001 2] The atlr-in pigments are generally Incorporated 
Into a suspension or solution of the hlgh-molecular- 
weight organic material for most applications, for exam- 
ple, the preparation of coating compositions or Inks. 
However, the stir-in pigments are also blended with cer- 
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tain plastics as powders. Generally, the blended pow- 
ders are subsequently calendared, cast, molded or 
processed to fibers. 

[001 3] Since th Is Invention is based on the finding that 
the particle size of the pigment is critical to its utility as 
a stir-in pigment, the present method is a general meth- 
od applicable with any conditioned organic pigment, 
preferably those that are wet-milled to the proper parti- 
cle size. 

[0014] Especially suitable classes of pigments and 
pigment crudes Include the azo, azomethine, methine, 
anthraquinone, phthabcyanine, perinone, perylene, 
diketopyrrolopyrrole, thioindigo, iminoisoindoline, imi- 
noisoindolinone, dbxazlne, qulnacridone, flavanthrone, 
indanthrone, anthrapyrimidineand quinophthalone pig- 
ments; in particular the diketopyrrolopyrrole, qulnacri- 
done, phthabcyanine, anthraquinone, dioxazine, indan- 
throne or iminolsolndolinone pigments. 
[0015] Notable pigments useful In the present proc- 
ess are those pigments identified in The Colour Index, 
Including the qulnacridone pigments, C.I. Pigment Red 
202 and C.I. Pigment Violet 19; the isoindolinone pig- 
ment, C.I. Pigment Yellow 110; the diketopyrrolopyrrole 
pigments, C.I. Pigment Red 254, C.i. Pigment Red 264, 
C.I. Pigment Red 255 and C.I. Pigment Orange 73; the 
anthraquinone pigments, C.I. Pigment Blue 60 and C.I. 
Pigment Yellow 147; the dbxazine pigment, C.I. Pig- 
ment Violet 23 andthe phthabcyanine pigment, C.I. Pig- 
ment Blue 15. 

[0016] In particular, the stir-In pigment is an alpha or 
beta copper phthabcyanine, which is optionally stabi- 
lized with a chloro-6ubstituted copper phthabcyanine 
derivative. 

[0017] The inventive stir-in pigments are character- 
ized by their particle size, particle size distribution and 
specific surface area Preferably, the stir-in pigment has 
an average particle size of 0.2 to 7um, and a specific 
surface area in the range of from 6 to 30 rr^/g, most 
preferably from 0.5 to 5um and Irom 8 to 28 nr^/g. 
[0018] The conditioned organic pigment of proper 
particle size and surface area is preferably prepared by 
wet-mllling a corresponding pigment crude with an av- 
erage particle size above gum, In particular from 3 to 35 
um. The expression "pigment crude 1 means the form 
obtained from the last synthette step. Particularly suita- 
ble pigment crudes are, for example, beta copper 
phthalocyanlne pigment crude, oralphacopperphthalo- 
cyanine crude, which are optbnally stabilized by chb- 
rophthalocyanine derivatives. 
[001 9] In the inventive process, the pigment crude is 
wet-milled preferably by an aqueous milling process. 
The grinding apparatus may be any suitable devtee 
which makes it possible for the pigment crude to be sub- 
jected to mechanical forces. For example, a suitable 
milling process Includes one wherein a grinding ele- 
ment, such as metal, glass or porcelain balls, plastic 
granules or sand grains, Is set in motion by rotation, or 
vibration. Devices such as horizontal or vertbal bead 



mills are also suitable as apparatus for the milling proc- 
ess. Horizontal bead mills which allow a continuous flow 
of an aqueous pigment suspension through the mill are 
preferred grinding equipment. Preferably, the pigment 
5 crude is milled as an aqueous suspension in a horizontal 
bead mill. 

[0020] In order to further Improve the stir-in pigment 
properties of the pigments obtained by the present proc- 
ess texture-improving agents, anti-fbcculating agents 
10 or extenders are optbnally added before, during or after 
the wet-mllling process. 

[0021] The texture-improving agent, anti-fiocculant 
and/or extender is preferably incorporated into the 
present stir-in pigment in an amount of from 0.05 to 30 
T5 percent, most preferably 5 to 25 percent, by weight, 
based on the combined weightB of the organic pigment, 
texture-improving agent, anti-fiocculant and/or extend- 
er. 

[0022] Textu re-improving agents are especially useful 
20 as an additional component which improves the proper- 
ties of the stir-In pigment composition. Suitable texture- 
improving agents include fatty acids having at least 12 
carbon atoms, and amides, esters or salts of fatty acids. 
Typical fatty acid derived texture-improving agents in- 
25 elude fatty acids such as stearic acid or behenic acid, 
and fatty amines like lauryl amine, or stearylamine. In 
addition, fatty alcohols or ethoxylated fatty alcohols, 
polyols, like aliphatic 1,2-dbls or poiyvlnylalcohol and 
epoxidized soya bean oil, waxes, resin acids and resin 
30 acid salts are suitable texture-improving agents. Rosin 
acids and rosin acid salts are especially suitable texture- 
improving agents. 

[0023] Anti-fbcculating agents are known in the pig- 
ments industry and are described, for example, in US 
3S 3,386,843, US 4,310,359 and US 4,692,189, which are 
incorporated by reference. 

[0024] Extenders which are suitable in the inventive 
process are, for example, Inorganic extenders like talc, 
mica, kaolin and natural or synthetic silicas, preferably 

40 talc or mica, or organb polymeric extenders like, lor ex- 
ample, small particle size polyamide, polyethylene or 
polypropylene waxes, their mixtures or copolymers 
thereof. It Is known in the art that such kinds of extenders 
can act as grinding agents. Depending on the pigment 

4s and the extender, they can also Improve the disperslbil- 
rty of the inventive stir-in pigment. Preferably the extend- 
ers have an average particle size of bebw 15um, most 
preferably between 1 to 10> m. 
[0025] In a preferred method, the pigment crude is 

so dispersed in an aqueous solution of the sodium salt of 
a rosin, optionally in the presence of an extender. Pref- 
erably the resulting pigment suspension contains 5 to 
25% pigment, by weight. The pigment suspension is 
then pumped into a horizontal bead mill and milled until 

bs the particle size of the pigment Is In the required range. 
The milled suspension is stirred and the rosin salt is pre- 
cipitated by adding of a salt of a divalent or tri valent met- 
al to the suspension. 
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[0026] Thus, the inventive process includes a process 
wherein the stir-In pigment Is prepared by a process, 
which comprises (a) preparing an aqueous suspension 
comprising the organ Icplgment crude, a soluble alkaline 
salt of a rosin and an extender; (b) milling the aqueous 
suspension in a horizontal bead mill by pumping it con- 
tinuously through the mill until the particle size of the 
pigment is within the required range; (c) adding a diva- 
lent or trivalent metal salt to the milled pigment suspen- 
sion; and (d) isolating the stir-in pigment. The pigment 
is generally isolated by filtration, washing and drying, 
preferably lor example by a fluidized bed, spray-drying 
or tray-drying method, optionally followed by micropul- 
verization. 

[0027] The inventive process is not limited to the order 
of steps set forth above. For example it can be advan- 
tageous to precipitate the rosin acid salt prior to the mill- 
ing step or to adjust the pH to neutral or to the acid or 
alkaline range. 

[0028] The milling temperature is preferably in the 
temperature range from 5 to 90°C, preferably from 15 
to 60°C. 

[0029] The milling process is normally carried out in 
the absence of organic solvents. Minor amounts may, 
however, be tolerated if they do not impair the process. 
Additionally, It may be advantageous to add a small 
amount of an organic solvent, in particular, a water-sol- 
uble or partially water-soluble solvent, such as a 0^-C 6 
alcohol or ethyl acetate, to the milled pigment suspen- 
sion and then subject It to a heat treatment prior to fil- 
tration in order to generate a pigment of the desired par- 
ticle size. 

[0030] Depending on the apparatus employed, batch, 
speed of rotation, pigment and assistants, the grinding 
time is from 10 minutes to 72 hours. The requisite grind- 
ing time can be readily ascertained by measuring the 
pigment particle size. 

[0031] Preferably the stir-In pigment contains pigment 
particles with a wide particle size distribution, wherein 
the extremes of the particles preferably are by a factor 
of 3 to 20 times, preferably 4 to 1 5 times, most preferably 
by a factor 5 to 10 times smaller or larger than the cor- 
responding mean particle size, "me presence of small 
particles enhance the color strength whereas the pres- 
ence of the larger particles provide Increased flop, opac- 
ity and better viscosity behavior. Thus the inventive 
process comprises a method wherein the organic stlr-in 
pigment has a broad particle size distribution wherein 
the extremes of the particles are larger or smaller than 
the mean particle size by a factor of from 3 to 20. 
[0032] While dry milling processes normally yield pig- 
ment particles with extremely small particle sizes, the 
present wet milling process easily carries out the dimi- 
nution of the large particle size pigment crude to the de- 
sired pigment particle size. 

[0033] Generally, an effective pigmenting amount of 
the stir-In pigment is Incorporated into the high-molec- 
ular-weight organic material to be pigmented. An effec- 



tive pigmenting amount is any amount suitable to pro- 
vide the desired- color In the high-molecular-weight or- 
ganic material, in particular, the stir-in pigments are 
used in an amount of 0.01 to 30% by weight preferably 
5 0.1 to 10% by weight, based on the weight of the high- 
molecular-weight organic materia) to be pigmented. 
[0034] The pigmented, high-molecular-weight organ- 
ic materials which are colored according to the present 
process are useful in a variety of applications. For ex- 
10 ample, the high -molecular-weight organic material can 
be used tor the pigmentation of lacquers, inks and 
enamel coating compositions. The pigmented high-mo- 
lecular-weight organic materials prepared according to 
the present invention are particularly useful tor prepar- 
es ing automotive coating paints. 

[0035] The high-molecular-weight organic materials 
which are colored according to the present process are, 
for example, cellulose ethers, cellulose esters, pory- 
urethanes, polyesters, polycarbonates, poly olefins, pol- 
20 ystyrene, porysulfones, poryamides, polycycloamides, 
poryimides, polyethers, poryether ketones, polyvinyl hal- 
ides, polytetrafluoroethylene, acrylic and methacrylic 
polymers, rubber, silicone polymers, phenol/Tormalde- 
hyde resins, melamine, formaldehyde resins, urea/for- 
25 maldehyde resins, epoxy resins and diene rubbers or 
copolymers thereof. 

[0036] High-molecular-weight organic materials 
which are useful tor heat-curable coatings or crosslink- 
ing, chemically-reactive coatings, are also colored ac- 

30 cording to the present process. The pigmented, high- 
molecular-weight organic materials prepared according 
to the present process are especially useful in stoving 
finishes which contain the customary binders and which 
are reactive at high temperature. Examples of the pig- 

3S mented, hlgh-molecular-welght organic materials which 
are used in coatings include acrylic, alkyd, epoxy, phe- 
nolic, melamine, urea, polyester, potyurethane, blocked 
isocyanate, benzoguan amine or cellulose ester resins, 
or combinations thereof. The pigmented, high-molecu- 

*o lar-weight organic materials prepared according to the 
present process are also useful as air-drying or physi- 
cally-drying coatings, for example, conventional lac- 
quers such as those used in the cosmetics industry as 
nail varnishes, for example nitrocellulose lacquers. 

45 rpo37] The present process Is particularly suitable for 
preparing coatings conventionally employed in the au- 
tomobile industry, especially In acryHcmieiamirte resin, 
alkyd/melamine resin or thermoplastic acrylic resin sys- 
tems, as well as in aqueous based coating systems. 

so Thus, the present Invention Includes processes wherein 
the high-molecular-weight organic material is an aque- 
ous or solvent based automotive paint system. 
[0038] Coatings and ink systems colored by the 
present process possess excellent heat, light and 

55 weatherfastness, as well as bleed and overspraying 
fastness properties. 

[0039] Due to the excellent dispersiblllty behavior of 
the stir-in pigments of this invention, uniform distribution 
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of pigment particles throughout the entire application 
media is achieved Compositions containing the present 
stir-in pigments show excellent theological behavior. 
[0040] The conditioned pigments utilized in the 
present process have excellent stir-in pigment proper- s 
ties and can be applied alone or In the presence of other 
pigments or dyes in basecoat/clearcoat, as well as 
monocoat automotive or industrial paint and ink sys- 
tems. The paints show an attractive appearance. For ex- 
ample, unique styling effects can be achieved when the io 
present pigments are Incorporated In conjunction with 
effect pigments, such as, graphite, aluminum or partic- 
ularly TIO2 or Fe oxide coated mica pigments. 
[0041] The present stir-in pigments are particularly 
suitable for coloring high -molecular-weight organic ma- is 
terials which are plastics that are calendared, cast, 
molded or processed to fibers, and the like. Such pig- 
mented plastics show practically no abrasion during 
processing. The pigments Impart excellent physical 
properties to colored plastic articles like polypropylene 20 
or polyamide fibers, plastic films, bottle crates and so 
on. Thus, the present invention further embraces proc- 
esses wherein the hlgh-molecular-welght organic com- 
pound is a plastic that is subsequently calendared, cast, 
molded or processed to fibers. 25 
[0042] The following examples further describe the 
embodiments of the invention, but do not limit the scope 
of the invention. In the examples, all parts are by weight 
unless otherwise indicated. 

[0043] Particle size distribution is determined in ac- &> 
cordance with the principle of Fraunhofer light diffrac- 
tion. A laser beam passes through the sample and the 
resulting diffraction pattern is focused on a multielement 
detector. Since the diffraction pattern depends, among 
other parameters , on particle size, particle size distri- & 
bution can be calculated on the basis of the measured 
diffraction pattern of the sample. The cumulative volume 
distribution is determined using a Fraunhofer diffraction 
instrument, e.g. a COMPETITlON/5-HELOS/KA, from 
SYMPATEC GmbH, D-38644 Qoslar, In accordance 
with the instruction manual. 

[0044] Example 1 : 150 grams of a beta copper 
phthalocyanlne pigment crude having a specific surface 
area of 4.7 nfi/g, 750 ml water and 4.5 grams of a sodi- 
um salt of a rosin (DRESINATE X from HERCULES « 
Corp.) dissolved in 50 ml water are added together to a 
2 liter glass beaker and stirred at room temperature for 
1 5 minutes. The pigment suspension is ground in a hor- 
izontal bead mill having a 600 ml steel milling chamber 
filled with 480-510 ml glass beads of around 1 mm dl- so 
ameter, at a stirring speed of 3000 rpm. The plastic disc 
stirrer has a tip speed of 10.2 m/sec. The blue pigment 
crude suspension is milled twice, whereby the suspen- 
sion is pumped each time at a speed of 127 ml/minute 
through the mill at a temperature of from 20-28 °C. The ss 
resultant pigment suspension is stirred at ambient tem- 
perature for 1 0 minutes after which 1 .5 grams of calcium 
chloride dissolved in 30 ml water are added to the pig- 



ment suspension and the pH is adjusted to 5.5-5.B. The 
resulting pigment suspension Is then filtered, and the fil- 
ter cake is washed with water and dried at 80-1 00°C. 
The dried pigment te mlcropurverlzed in an assemble mi- 
cropulverizer (The BANTAM, type G90 from American 
Marietta Company) using a 1 mm (0.039 inch) round 
hole screen and a rotating speed of 7000 RPM. 
The pigment obtained has a specific surface area of 6.5 
rr^/g determined by the BET method. The particle size 
distrfoution shows 30 % of the pigment particles from 
0.3 to 1 .5 p. m, 40 % from 1 .5 to 3.6 pm and 30 % from 
3.6 to 10.2 pm; with an average particle size of 2.4 pm. 
The pigment is suitable as a stir-in pigment when incor- 
porated in paint systems. The resulting coating has out- 
standing weatherability. Example 2 : 120 grams of beta 
copper phthalocyanlne pigment crude having a specific 
surface area of 4.7 n£/g t 30 grams of tab powder having 
an average particle size of around 3pm, 1000 ml water 
and 4.5 grams of a sodium salt of a rosin (DRESINATE 
Xfrom HERCULES Corp.), which is dissolved in 50 ml 
of water, are added to a glass beaker and stirred at room 
temperature for 20 minutes. The pigment suspension is 
ground In a bead mill, having a 600 ml steel milling 
chamber filled with 480-510 ml glass beads of around 1 
mm diameter, at a stirring speed of 3000 rpm. The plas- 
tic disc stirrer has a tip speed of 10.2 m/sec. The blue 
pigment suspension is milled in four times, whereby the 
suspension is pumped through the mill at a speed of 
1 25-1 30 mi/minute at 20-2B°C each time. The resultant 
pigment suspension is stirred at ambient temperature 
for 10 minutes after which 1 .5 grams of calcium chloride 
dissolved in 30 ml water are added to generate the Ca 
salt of the rosin. The pH Is then adjusted to 5.5 to 5.8. 
The suspension is stirred for 20 minutes at a pH of 5.5 
to 5.8 and then filtered. The filter cake is washed with 
water, dried at 80-100°C and micropulverized in an as- 
semble micropulverizer using a 1 mm (0.039 inch) round 
hole screen and a rotating speed of 7000 RPM. 
The pigment has a specific surface area of 11.5 m^'g 
determined by the BET method. The particle size distri- 
bution shows 30 % of the pigment particles from 0.2 to 

1.3 pm, 40 % from 1 .3 to 3.0 pm and 30 % from 3.01O 

9.4 pm; with an average particle size of 2.0 pm. The pig- 
ment is highly suitable as organic stir-in pigment when 
applied in automotive paints. 

[0045] Example 3 : The procedure described in Exam- 
ple 2 is repeated, however, the pigment suspension is 
milled for 65 minutes, whereby the pigment suspension 
is circulated from the beaker through the mill and back 
into the same beakerat a speed of 160 to 165 ml/minute. 
The conditioned pigment so obtained has a specific sur- 
face area of 14.B rxfi/g determined by the BET method. 
The particle size distribution shows 30 % of the pigment 
particles from 0.2 to 1.1 pm, 40 % from 1.1 to 2.5 um 
and 30 % from 2.5 to 8.6 um; with an average particle 
size of 1 .6 pm. The pigment shows outstanding fastness 
properties like heat stability and weatherability and is 
incorporated as stir-in pigment in paint and ink systems. 
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[0046] Example 4 : 120 grams of anthraquinone yel- 
low pigment crude (CJ. Pigment Yellow 147), 30 grams 
talc powder having an average particle size of around 
3um, 1000 ml water and 4.5 grams of a sodium salt of 
a rosBi (DRESINATE X from HERCULES Corp.), which 5 
Is dissolved In 50 ml water, are added to a glass beaker 
equipped with thermometer and stirrer. The resulting 
pigment suspension is stirred at 20 to 28° C for 20 min- 
utes. 1 .5 grams calcium chloride dissolved in 30 ml wa- 
ter are added to precipitate the rosin as calcium salt, to 
The suspension is stirred for further 1 5 minutes at a pH 
of 5.5 to 5.8. The pigment suspension is then ground in 
a bead mill having a 600 ml steel milling chamber filled 
w 480-510 ml of glass beads with a diameter of about 
1 mm, at a stirring speed ol 3000 rpm. The plastic disc f* 
stirrer has a tip speed of 10.2 m/sec. The pigment sus- 
pension is milled tor 45 minutes, whereby the pigment 
suspension Is circulated continuously Irom the beaker 
through the mill and back into the same beaker at a 
speed of 250 ml/min. and at a temperature of 20 to 28°C. » 
The pH ot the resultant pigment suspension is adjusted 
to 5.5 to 5.8 then filtered. The filter cake is washed with 
water and dried atBO-100°C. The pigment has a specific 
surface area of 1 7.8 m 2 /g determined by the BET meth- 
od. The electron micrograph shows the principal portion * 5 
of the particles with a pigment particle size ol 0.1 to 3.0 
um. The yellow pigment shows good stir-in pigment 
properties and yields strong yellow colorations when ap- 
plied in plastics and paints. 

[0047] Example 5 : The procedure ot Example 4 is re- 
peated using 1 20 grams of the isol ndolinone pigment C. 
I. Pigment Yellow 110 as pigment crude to yield a pig- 
ment with a specific surface area of 21 n^/g determined 
by the BET method. The principal portion o1 the particles 
with a pigment particle size of 0.1 to 3.0 um as deter- & 
mined by electron microscopy. The stir-in pigment dem- 
onstrates excellent pigment properties when applied in 
paint systems. 

[0048] Example 6 : The procedure of Example 2 is re- 
peated using 120 grams ot 2,9-dichtoroquinacridone 
pigment crude with a specific surface area of 1 8 rr#g in 
place of the copper phthalocyanine pigment crude to 
yield a magenta stir-in pigment with a specific surface 
area o1 23.5 nr#g. The principal portion of the particles 
with a pigment particle size of 0.1 to2.6um The pigment 4$ 
demonstrates excellent stir-in pigment properties and 
outstanding light and heat stability. 
[0049] Examples 7A to 7D : These examples illustrate 
the incorporation of the phthalocyanine pigment pre- 
pared in Example 1 as a stlr-in pigment into an acrylic/ so 
melamine basa/clearcoat system. 
[0050] Resin solutions are prepared as follows: 

I. Solid Clear Solution : 

The following Ingredients are stirred together to & 
provide a "solid clear solution" containing 57.53% 
solids: 



1171 grams of a nonaqueous dispersion resin 
(NAD-resin), 

719.1 grams of a melamine resin, 
269.4 grams of a solvent mixture of aliphatic 
and aromatic hydrocarbons (SOLVESSO 
100 distributed by American Chemical), 
597.6 grams of polyester urethane resin, 

125.1 grams of a catalyst solution, and 
120 grams of butanol. 

II. Metallic Clear Solution : 

The lollowing ingredients are stirred together to 
provide a "metallic clear solution" containing 59.2% 
solids: 

1353.0 grams of a nonaqueous dispersion 
(NAD)resin, 

786.2 grams ot melamine resin, 
144.6 grams of xylene, 

65.6 grams of UV Screener Solution, 
471 .6 grams ot acrylourethane resin, 
89.0 grams of catalyst solution, and 
90.0 grams of methanol. 

III. Mica Dispersion : 

The lollowing Ingredients are stirred togetherto 
provide a mica dispersion containing 27.9% pearl - 
escent mica pigment and a total solid content of 
69.1% solids: 

251.1 grams at bright white mica, EXTERIOR 
MEARLIN from The Mearl Corp., 
315.0 grams of NAD-resin, and 

180.0 grams ol acrylourethane resin. 

IV. Stir-in Pigment Dispersion : 

The following ingredients are stirred together in 
an 0.281 1 (34 pint) can: 

66.0 grams of acrylourethane resin, 
14.5 grams of AB-dispersant, and 

58.1 grams of SOLVESS0 100. 

26.4 grams of the phthalocyanine pigment obtained 
according Example 1 are then added to the above 
resin/solvent mixture as a stir-in pigment. The blue 
pigment dispersion is stirred at slow to medium 
speed for 15 to 20 minutes, providing a homogene- 
ous non-viscous stir-in pigment dispersion contain- 
ing 1 6.0% blue phthalocyanine pigment, a total sol- 
id content of 48% solids in a pigment to binder ratio 
of 0.5. 

V. TlOo Dispersion : 

Atl0 2 dispersion is prepared by mixing the fol- 
lowing ingredients in a quart can: 

604.1 grams ot a TiO^ pigment, 
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129.B grams ol acrylourathane resin, and 
161.1 grams ol SOLVESSO 100. 

0.568 I (1 pint) of 12.7 mm (1/2 Inch) ceramic balls are 
then added. The dispersion is then milled for 24 hours. 
The white pigment dispersion is separated from the balls 
yielding a TK^ dispersion' containing 67.5% pigment 
with a total solid content of 77.4% solids. 

Example 7 A : 

[0051] Mass tone Color Shade: 
53.5 grams 'stir-in pigment dispersion IV" and 76.5 
grams 'solid clear solution I" are combined with stirring. 
The blue resin/pigment dispersion is sprayed onto a 
pane! twice in 1 .5 minute Intervals as basecoat. After 2 
minutes, clearcoat resin is sprayed twice at 1.5 minute 
intervals onto the basecoat. The sprayed panel is then 
flashed with air in a Hash cabinet for 30 minutes and then 
"baked" in an oven at 250° F (121 *C)for 30 minutes, 
yielding a dark blue colored panel with excellent weath- 
erability. A microscopic evaluation shows a homogene- 
ous distribution of the pigment particles in the coating 
system. 

Example 7B : 



[0052] An 80/20 white mica shade Is prepared by mix- 
ing the following ingredients: 



46.1 grams 


"stir-in pigment dispersion IV" 


6.6 grams 


"mica dispersion III" 


6.9 grams 


NAD resin, j 


70.4 grams 


"metallic clear solution II' 



[0053] The blue pigment/pearlescent mica/resin dis- 
persion is sprayed onto a panel followed by a clearcoat 
as described In Example 1 B. A blue effect color paint 
is obtained which shows a reddish flop and excellent 
weatherabllity. The pigment particles are homogene- 
ously distributed in the coating system. Additionally, the 
paint shows a high gloss. 

Example 7C : 

[0054] A 50/50 white mica shade is prepared by mix- 
ing the following ingredients: 



29.9 grams 


"stir-In pigment dispersion IV 


17.1 grams 


"mica dispersion III 0 , 


6.4 grams 


acrylourethane resin, 


3.6 grams 


NAD resin, 


73.0 grams 


■metallic clear solution II". 



[0055] The blue pigment/pearl escent mica/resin dis- 
persion Is sprayed onto a panel followed by a clearcoat 



as described in Example 1 B. A blue effect color paint 
is obtained which shows a strong reddish flop and ex- 
cellent weatherability and gloss properties. The pigment 
particles are homogeneously distributed in the coating 
5 system. 

Example 7D : 

[0056] A 10/90 tint shade is prepared by mixing the 
10 following ingredients: 



7.7 grams 


'stir-in pigment dispersion IV" 


16.4 grams 


'TiOfc dispersion V", 


14.3 grams 


acrylourethane resin, 


61.6 grams 


"solid clear solution l a 



[0057] The blue pigment/TOg/resin dispersion is 
sprayed onto a panel followed by a clearcoat as de- 
scribed In Example 1 B, yielding a high gloss blue tinted 
panel in which the pigment particles are homogeneously 
dispersed. 

[0058] Similar results in different color shades are 
achieved If the stir-in pigment of Example 1 is replaced 
in any of Examples 7A-7D by the stir-in pigments of the 
Examples 2 to 6. 

[0059] Example 8 : This example demonstrates the in- 
corporation of the stir-in pigment into a monocoat, high- 
solid enamel automotive coating system directly as a 
stir-in pigment. 

[0060] The following Ingredients are added to a 0.281 
I (1/2 pint) can: 

64.2 grams high solids acrylic resin 

14.5 gramsAB-dispersant 
60.1 grams xylene 

[0061] The can containing the above mixture is shak- 
en for 10 minutes on a shaker. 
[0062] 26.4 grams copper phthalocyanine pigment 
obtained according to Example 3 are added with stirring 
at medium speed to the above resin/solvent mixture as 
a stir-In pigment. The blue pigment dispersion is stirred 
at medium speed lor 15 minutes providing a homoge- 
nous, nonviscous 'stir-in pigment dispersion", contain- 
ing 1 6.0% phthalocyanine pigment with atotal solid con- 
tent of 46% solids in a pigment/binder ratio of 0.5. 

'Paint-dispersion ': 

[0063] 

54.6 grams of the above "stir-in pigmentdispersion' 

17.5 grams high-solids acrylic resin 

21 .6 grams melamlne resin, and 

31 .3 grams solid clear solution (described in Exam- 
ple 7) 
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are combined with stirring. The blue resin/pigment dis- 
persion is thinned with Sotveaso 1 00 to a spray viscosity 
of 28 seconds as determined by a #4 Ford cup and 
sprayed onto a panel three times in a 2 minute intervals. 
The sprayed panel is then flashed with air in a flash cab- 5 
inet for 10 minutes then 'baked" In an oven at 265°F 
(1 30°C) yielding a high chroma blue colored panel. The 
panel has an even high gloss surface with excellent 
weatherability and opacity. 

[0064] Similar results are achieved if the stir-in pig- 10 
mem of Example 3 is replaced by the stir-In pigments of 
the Examples 1 and 2. 

[0065] Example 9 : This example demonstrates the in- 
corporation of the stir-In pigment composition of Exam- 
ple 1 into a PVC sheet. 15 
[0066] 63.0 grams of polyvinyichloride, 3.0 grams 
epoxidized soya bean oil, 2.0 grams of barium/cadmium 
heat stabilizer, 32.0 grams dioctyl phthalate and 1.0 
gram of the stir-In pigment prepared according to Exam- 
ple 1 are mixed together in a glass beaker using a stir- 20 
ring rod. The mixture is formed Into a soft PVC sheet 
with a thickness of about 0.4mm by rolling for 8 minutes 
on a two roil laboratory mill at a temperature of 160 B C, 
a roller speed of 25 rpm and friction of 1 : 1 .2 by constant ' 
folding, removal and feeding. The resulting soft PVC « 
sheet is colored in an attractive blue shade with excel- 
lent fastness to heat, light and migration, 
[0067] Example 10 : This example demonstrates the 
incorporation of a stir-in pigment composition into 
HDPE. . 30 
[0068] A mixture of 100 grams high density polyeth- 
ylene powder and 0.5 grams of the pigment obtained 
according to Example 5 are blended for 15 minutes In a 
glass bottle on a roller gear bed. Extrusion of the mixture 
into a ribbon with a laboratory extruder produces a rib- & 
bon colored in a uniform yellow color which possesses 
excellent light and heat stability. The pigment is uniform- 
ly distributed in the HDPE plastic. 
[0069] Similar results in different color shades are 
achieved If the pigment of Example 5 is replaced by the ^ 
stir-in pigments of Examples 1 to 4 and Example 6. 

Claims 

45 

1 . A process for coloring a high-molecular-weight or- 
ganic material, which comprises uniformly dispers- 
ing an effective pigmenting amount of an organic 
stir-in pigment in the high-molecular-weight organic 
material by stirring the stir-In pigment into a sol ution so 
or suspension of the high -molecular-weight organic 
materia!; wherein the organic stir-in pigment is a 
conditioned organic pigment having an average 
particle size In the range of from 0.1 to B\xm and a 
specific surface area in the range of from 6 to 35 & 
m3/g, and wherein the organic pigment is prepared 
by wet-milling a pigment crude which has an aver- 
age particle size of above 3um 
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2. A process of claim 1 , wherein the organic stir-in pig- 
ment is an azo, azomelhine, methine, anthraqui- 
none, phthatocyanine, perinone, perylene, diketo- 
pyrrolopyrrole, thloindigo, iminoisoindoline, iminoi- 
soindolinone, dbxazine, quinacridone, flavan- 
throne, Indanthrone, anthrapyrimldine or quinoph- 
thalone pigment, preferably a dlketopyrrotopyrrole. 
quinacridone, anthraquinone, phthalocyanine, di- 
oxazlne, Indanthrone or imlnofeoindolinone pig- 
ment. 

3. A process of claim 2, wherein the organic stir-in pig- 
ment is a beta copper phthalocyanine pigment or 
an alpha copper phthalocyanine which is preferably 
stabilized with a chloro-substituted copper phthalo- 
cyanine derivative. 

4. A process of claim 1 , wherein the organic stir-in pig- 
ment has a specific surface area In the range of from 
6 to 30 rr^/g, preferably in the range of from 8 to 28 
m 2 /g, and an average particle size in the range of 
from 0.2 to 7/im, preferably in the range of from 0.5 
to Sum. 

5. A process of claim 1 , wherein the pigment crude is 
milled as an aqueous suspension in an horizontal 
bead mill. 

6. A process o1 claim 5, wherein the pigment crude is 
milled in the presence of from 0.05 to 30 percent by 
weight of a texture-improving agent, anthfloccuiant 
and/or extender, based on the combined weights of 
the organic pigment, texture-improving agent, antl- 
flocculant and/or extender 

7. A process of claim 6, wherein the texture-improving 
agent is selected from the group consisting of fatty 
acids, having at least 12 carbon atoms, or amides, 
esters or salts thereof aliphatic 1 ,2-dtols, epoxi- 
dized soybean oil, ethoxytated fatty alcohols, wax- 
es, resin acids or resin acid salts, preferably from 
the group of rosin acid or rosin acid salt. 

6. A process of claim 6, wherein the extender is mica, 
talc, kaolin, natural or synthetic silica with an aver- 
age particle size in the range of from 1 to 10um. 

9. A process of claim 6, wherein the extender is a 
poiyamide, polyethylene or polypropylene wax, 
mixtures or copolymers thereof, having an average 
particle size in the range of from 1 to 10um 

10. A process of claim 6, wherein the stir-in pigment is 
prepared by a process, which comprises 

(a) preparing an aqueous suspension compris- 
ing the organic pigment crude, a soluble alka- 
line salt of a rosin and an extender; 
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(b) milling the aqueous suspension in a hori- 
zontal bead mill by pumping ft continuously 
through the mill until the particle size of the pig- 
ment is within the required range; 

(c) adding a divalent or trivalent metal sail to s 
the milled pigment suspension; and 

(d) isolating the stir-In pigment. 

11. A process of claim 10, wherein the stir-in pigment 
is dried by a flu idized bed, spray-drying or tray-dry- 10 
ing method, preferably followed by micropulveriza- 
tbn. 

1Z A process of claim 1 , wherein the organic stir-in pig- 
ment has a broad particle size distribution wherein 15 
the extremes of the particles are larger or smaller 
than the mean particle size by a factor of from 3 to 
20. 

13. A process of claim 1 , wherein the high-molecular- 20 
weight organic material is an aqueous or solvent 
based automotive paint system. 

14. A process of claim 1, wherein the high-molecular 
weight organic material is a plastic that is subse- 2* 
quentry calendared, cast, molded or processed to 
fibers. 



PatentansprOohe 30 

1. Verlahren zum Farben eines hochmolekularen or- 
ganlschen Materials, das darin besteht, elne farbe- 
wirksame Menge eines organ isch en Einruhrpig- 
ments glelchmaBIg In dem hochmolekularen orga- & 
nischen Material zu dispergisren, indem das Ein- 
rOhrpigment mil einer Losung odsr Suspension des 
hochmolekularen organ ischen Materials verrOhrt 
wird, wobei das organ ische Einruhrpigment ein 
konditioniertes organisches Pigment ist, das elne 
mittiere Teilchengrdfle im Bereich von 0,1 bis 9 urn 
und eine spezlfische Oberflache Im Bereich von 6 

bis 35 rr#g aufwelst, und wobei dieses organische 
Pigment durch NaBmahlen eines Rohpigments, 
das eine mittiere Tellchengr6Be von mehr als 3 urn 45 
aufweist, erhalten wird. 

2. Verfahren nach Anspruch 1 , bei dem das organi- 
sche Einruhrpigment ein Azo-, Azomethin-, Met- 
hin-, Arrthrachlnon-, Phthalocyanln-, Perlnon-, Pe- so 
rylen-, Diketopyrrolopyrrol-, Thioindigo-, Iminoi- 
solndolin-, Imlnolsolndollnon-, Dloxazin-, Chinacri- 
don-, Flavanthron-, Indanthron-, Anthrapyrimidin- 
oder Chinophthalon-Pigment und vorzugsweise ein 
Diketopyrrolopyrrol-, Chinacridon-, Anthrachinon-, & 
Phthalocyanin-, Dbxazin-, Indanthron- oder I minoi- 
soindolinon-Pigment Ist. 



3. Verfahren nach Anspruch 2, bei dem das organi- 
sche EinrOhrpigment ein p- Oder a-Kupfer-Phthalo- 
cyanin-Pigment ist, das vorzugsweise mil einem 
chlorsubstitulerten Kupfer-Prrthalocyanlnderlvat 
stabilisiart wird. 

4. Verlahren nach Anspruch 1, bei dem das organi- 
sche EinrOhrpigment eine spezlfische Oberflache 
Im Bereich von 6 bis 30 rr^/g und vorzugsweise von 
8 bis 28 nr^/g und eine mittiere Teilchengrofle im 
Bereich von 0,2 bis 7 urn und vorzugsweise von 0,5 
bis 5 urn aufweist. 

5. Verfahren nach Anspruch 1 , bei dem das Rohplg- 
ment in Form einer wasserigen Suspension in einer 
Horlzontal-ROhrwerkskugelmuhle verm ah ten wtrd. 

6. Verlahren nach Anspruch 5, bei dem das Rohpig- 
merrt In Gegenwart von 0,05 bis 30 Gew.-% eines 
Mittele zur Verbesserung der Textur, eines Antrflok- 
kungsmittels und/oder eines Fulistoffs vermahlen 
wird, wobei sich dieser Mengenanteil von 0,05 bis 
30 Gew.-% auf das Gesamtgewlcht des organi- 
schen Pigments plus des Mittsls zur Verbesserung 
der Textur, des Antrfiockungsmittels und/oder des 
FOIIstofls bezleht. 

7. Verlahren nach Anspruch 6, bei dem das Mittel zur 
Verbesserung der Textur unter den Fettsauren mit 
mindestens 12 Kohlenstoffatomen sowie deren 
Amiden, Eelem und Salzen; den aliphatischen 
1,2-Diolen; epoxidiertem Sojabohnendl; den 
ethoxyllerten Fettalkoholen; den Wachsen; den 
Harzsauren sowie deren Salzen und vorzugsweise 
der Kotophoniumsaure und (hren Salzen ausge- 
wahlt ist. 

8. Verlahren nach Anspruch 6, bei dem als FOIIstoff 
Mica, Talkum, Kaolin oder natflriiches oder synthe- 
tlsches Kleselgei einer mlttleren TeilchengroBe Im 
Bereich von 1 bis 1 0 uxn verwendet wird. 

9. Verfahren nach Anspruch 6, bei dem als FOIIstofl 
ein Poryamid-, Polyethylen- oder Polypropylen- 
wachs oder ein Gem isch oder ein Copolymer dieser 
Wachse verwendet wind, das eine mittiere Teilchen- 
groBe im Bereich von 1 bis 10 urn aufweist. 

10. Verfahren nach Anspruch 6, bei dem das Einruhr- 
pigment mlttels eines Verfahrens hergestellt wird, 
das folgende Schritte umfasst: 

(a) Bereitung einer wasserigen Suspension, 
bestehend aus dem organischen Rohpigment, 
einem Idsiichen Alkalisalz einer Kotophonium- 
saure und einem Fullstoff; 

(b) Vermahlen der wasserigen Suspension in 
einer Horizontal-RQhrwerkskugelmuhle, wobei 
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die Suspension kontinuierlich durch die Muhle 
gepumpt wirc), bis die TeilchengroBe des Pig- 
ments im gewunschten Bereich liegt; 

(c) Zugabe eines Salzes eines zwei- oder dref- 
wertigen Ma tails zu der gemahlenen Pigment- 5 
Suspension 

und 

(d) Isolieren des Einruhrpigments. 

11. Veriahren nach Anspruch 10, bei dam das Einriihr- 10 
pigment durch ein FlteObelttrocknungs-, 
SprOhlrocknungs- oder Tellertrocknungsverfahren 
und vorzugsweise anschlie&ende Mikropurverisati- 

on getrocknel wird. 

75 

12. Veriahren nach Anspruch 1 , bei dem das organ] - 
sche EinrQhrpigment eine brerte TeilchengrdBen- 
verteiiung aulweist, bei der die GroGe der grofJten 
und der Weinsten Teilchen von der mtttleren Teil- 
chengroBe urn den Faktor 3 bis 20 nach oben be- so 
zlehungsweise unten abweicht. 

13. Veriahren nach Anspruch 1 , bei dem das hochmo- 
lekuiare organische Material ein Anstrtcheystem fflr 
Kraftfahrzeuge aul Wfesser- oder Losungsmittelba- 25 
sis ist. 

14. Veriahren nach Anspruch 1, bei dem das hochrno- 
lekulare organische Material ein Kunststoff ist, der 
anschlieBend kalandriert, gegossen, formgegos- 30 
sen oder zu Fasern verarbeftet wird. 



R even di cat ion a 

1. Precede* de coloration cfune matiere organique de 
masse moieculaire elevee, qui comprend Pe^ape 
consistant a disperse r unHorm6ment une quantity 
de pigmentation elftcace cPun pigment organique 
prel a etre melange dans la matiere organique de 4? 
masse moieculaire e levee en agitant le pigment 
pret a etre melange dans une solution ou une sus- 
pension de la matiere organique de masse molecu- 
laire 6!evee; dans lequel le pigment organique prat 

a dtre melangd est un pigment organique condition- 45 
ne" possedant une granulomere moyenne dans la 
plage allant de 0, 1 a 9 um et une surface epecrfique 
dans la plage allant de 6 a 35 m 2 /g, et dans lequel 
on prepare le pigment organique par un b ravage 
par vole humide d'un pigment brut qui possede une so 
granulometrie moyenne superieure a 3 um. 

2. Procddd salon la revendication 1, dans lequel le 
pigment organique pret a etre melange est un pig- 
ment azoTque, azomethlne, rn&hine, anthraquino- 
ne t phtalocyanine, perinone, pdrylene, dicStopyrro- 
lopyrrole, thloindlgo, imlnolsoindoline, imlnolsoln- 
dolinone, dioxazine, quinacridone, fiavanthrone, in- 



danthrone, anthrapyrimidine ou quinophtalone, de 
preference un pigment dicetopyrroiopyrrole, quina- 
cridone, anthraquinone, phtalocyanine, dioxazine, 
Indan throne ou imlnoisoindoiinone. 

3. Precede selon la revendicatbn 2, dans lequel le 
pigment organique pret a etre melange est un pig- 
ment phtalocyanine de cuivre beta ou une phtalo- 
cyanine de cuivre alpha que Ton stabilise de prefe- 
rence avec un derive de phtalocyanine de cuivre a 
substitution chloro. 

4. Precede seion la revendication 1 , bans lequel le 
pigment organique pret a etre melange possede 
une surface specifique dans la plage allant de 6 a 
30 nrftg, de presence dans la plage ailant de 8 a 
28 rn^/g, el une granulometrie moyenne dans la pla- 
ge ailant de 0,2 a 7 um, de preference dans (a plage 
allant de 0.5 a 5 um 

5. Procede selon la revendication 1, dans lequel on 
broie le pigment brut te! qu'une suspension aqueu- 
se dans un broyeur a billes horizontal. 

6. Precede selon la revendication 5, dans lequel on 
broie le pigment brut en presence de 0,05 a 30 pour- 
cent en poids d'un agent amelbrant la texture, d'un 
antffloculant el/ou d'un diluant, par rapport aux 
poids combines du pigment organique, de i'agent 
ameliorant la texture, de I'antifioculant et/ou du di- 
luant. 

7. Precede selon la revendication 6, dans lequel on 
choisit I'agent amdliorant la texture dans le groupe 
formes par les acid as gras, ayant au molns 12 ato- 
mes de carbone, ou les amides, leurs esters ou 
leurs sals, les 1 ,2-diols alphatiques, Phuile de soja 
epoxydee, les alcools gras ethoxyles, les cires, lea 
acides de resine ou les ssls d'acida de resine, de 
presence dans le groupe de I'acldes de coiophane 
ou du sal cfacides de coiophane. 

8. Procede" seion la revendication 6, dans lequel le di- 
luant est le mica, le talc, le kaolin, la silica nature lie 
ou synthetique avec une granulometrie moyenne 
dans la plage allant de 1 a 10 um. 

9. Process selon ia revendication 6, dans lequel le di- 
luant est une cire de polyamide, de polyethylene ou 
de polypropylene, des melanges ou copotymeres 
de celle-ci, possedant une granulometrie moyenne 
dans la plage allant de 1 a 10 um. 

10. Proced6 selon la revendication 6, dans lequel on 
prepare le pigment pret a etre melange a Palde d'un 
precede, qui comprend les etapes consistant: 

(a) a preparer une suspensbn aqueuse com- 
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prenant la pigment brut organ iqua, un sal basi- 
que soluble de cobphane el un diluant; 

(b) a broyer la suspension aqueuse dans un 
broyeur a billes horizontal en la pompant con- 
tin uellemenl a traverG le broyeur jusqu'a ce que 5 
la granulomere du pigment se trouve dans la 
plage requise; 

(c) a ajouter un sal de metal divalent ou trivalenl 
a ta suspension de pigment broyee; et 

(d) a isoler le pigment prat a etre melange. 10 

11. Procede sebn ta revandication 10, dans laquel on 
seche le pigment pret a etre melange a Paide d'un 
procede a lit fluldise, de sechage par pulverisation 

ou de 6echage sur plateau, de preference suivi par ' 5 
une mfcropurverfsation. 

12. Procede seton ia revendication 1, dans lequel le 
pigment organlque prdt a etre melange possede 
une large distribution granubmetrique dans lequel zo 
les extremes des partlcules sont superieures ou In- 
feriaures a ia granulomere moyenne d'un facteur 
de3a20. 

13. Procedd salon la revandication 1, dans laquel la 
matiere organlque de masse moleculaire elevee est 
un syeteme de peinture pour automobile a base 
cfeau ou de sotvant 

14. Procede seton la revendication 1, dans lequel la 30 
matiere organlque de masse moleculaire elevee est 
une matiere plastique qui est ulteneurement caJan- 
dree, coulee, moulee ou trartee en fibres. 
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